A taxonomic study using a polyphasic approach was carried out on strain PB8B T , which was isolated from the deep water of the Indian Ocean. Cells of the bacterium were Gram-stainnegative, oxidase-and catalase-positive, curved rods and motile. Growth was observed at salinities of 0-15 % and at temperatures of 10-41 C. The isolate could reduce nitrate to nitrite and degrade Tween 80, but not degrade gelatin. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain PB8B
The genus Thalassospira was first proposed by López-López et al. (2002) and belongs to the family Rhodospirillaceae within the class Alphaproteobacteria. At the time of writing this manuscript, the genus comprises 11 species: Thalassospira lucentensis (López-Lóopez et al., 2002) , Thalassospira xiamenensis and Thalassospira profundimaris (Liu et al., 2007) , Thalassospira tepidiphila (Kodama et al., 2008) , Thalassospira xianhensis (Zhao et al., 2010) , Thalassospira alkalitolerans and Thalassospira mesophila (Tsubouchi et al., 2014) , Thalassospira povalilytica (Nogi et al., 2014) , Thalassospira lohafexi (Shivaji et al., 2015) , Thalassospira australica (Ivanova et al., 2016) and 'Thalassospira permensis' (Plotnikova et al., 2011) (the names of the last species is effectively but not yet validly published).
In a preliminary investigation of the phylogenetic diversity and biogeographic distribution of bacteria of the genus Thalassospira from diverse marine environments using multilocus sequence analysis (MLSA), strain PB8B T (=MCCC 1A01103 T ) formed an independent clade whichwas marked as Group I (Lai et al., 2014b) . Consequently, the aim of present study was to determine the taxonomic status of strain PB8B
T by using a polyphasic approach. The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene and draft genome sequences of strain Thalassospira indica PB8B T are EU440798 and JPWE00000000, respectively. The GenBank/EMBL/ DDBJ accession number for the draft genome sequence of strain Thalassospira tepidiphila 1-1B T is JPVZ00000000. 
Thalassospira lucentensis DSM 14000 T (=MCCC 1A00383
T ) (type species), were obtained from the MCCC and were used as reference strains. Unless otherwise specified, for all tests of the morphological, physiological and chemotaxonomic characteristics, both strain PB8B
T and the three reference strains were grown on marine agar or in marine broth 2216 (MA or MB; BD Difco) at 28 C.
Cell morphology was observed by transmission electron microscopy (JEM-1230, JEOL) (Fig. S1 , available in the online Supplementary Material). Motility and lipase (Tween 80) activity were determined by using the methods of Dong & Cai (2001) . Gram staining was carried out using a Gram stain kit (Hangzhou Tianhe Microorganism Reagent) according to the manufacturer's instructions. Catalase and oxidase activities were tested following the previously described methods (Liu et al., 2016) . The temperature, pH and NaCl ranges for growth were determined according to previously described methods (Lai et al., 2014a ). Anaerobic growth was tested on MA in an anaerobic jar with the Anoxomat Mark II Anaerobic System (Mart Microbiology) at 28 C for 2 weeks (Cao et al., 2014) . Other biochemical tests were carried out using API ZYM, API 20NE and API 20E strips (bioM erieux) according to the manufacturer's instructions, with the modification of adjusting the NaCl concentration to 3.0 % in all tests. The phenotypic characteristics of strain PB8B
T are listed in Table 1 and in the species description.
The genome sequences of two other strains, T. profundimaris WP0211 T and T. lucentensis DSM 14000 T , were obtained from the GenBank database with the accession numbers AMRN00000000 and ATWN00000000. The genomic DNA G+C content of strain PB8B
T was 54.9 mol% based on the genome sequence, which was similar to those of closely related type strains (53.4-55.2 mol%) ( Table 1 ). The 16S rRNA gene sequence was obtained from the genome sequence using a local BLAST search. The 16S rRNA gene sequence similarities were determined using the EzTaxon-e server (Kim et al., 2012) , and sequences of related taxa were obtained from the GenBank database. Phylogenetic trees of 16S rRNA gene sequences and MLSA were reconstructed using the MEGA software package version 5.05 (Tamura et al., 2011) with distance options according to the default parameter model and clustering with the neighbor-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) methods, supported using bootstrap values with 1000 replications.
A full-length 16S rRNA gene sequence of strain PB8B
T was determined (1411 bp). As shown in Fig. 1 , strain PB8B T belonged to the genus Thalassospira and clustered with type strain T. tepidiphila 1-1B T , with a high bootstrap (85 %) value, indicating a close relationship with each other. Strain PB8B
T shared high 16S rRNA gene sequence similarity to the closely related type strain T. tepidiphila 1-1B T (99.7 %), followed by T. profundimaris WP0211 T (99.6 %). The ML and MP trees of 16S rRNA gene sequences presented a similar topology to that of the NJ tree and therefore they were condensed into the NJ tree. However, as was mentioned above, the taxonomic status of strain PB8B T and the phylogenetic relationship of these strains could scarcely be determined on the basis of low discrimination of the 16S rRNA gene.
In our previous study, we demonstrated that MLSA was a powerful method for the discrimination, classification and phylogenetic analysis of bacteria of the genus Thalassospira (Lai et al., 2014b) . Therefore, MLSA was performed according to the method described by Lai et al. (2014b) . As shown in Fig. 2, strain PB8B T formed an independent branch related to other type strains within the genus Thalassospira, with a high bootstrap (100 %) value. The ML and MP trees of the MLSA presented a similar topology to that of the NJ tree and therefore they were also condensed into the NJ tree. The similarities between strain PB8B
T and the two above-mentioned type strains were, respectively, 94.1 and 93.7 %. In consideration of 96.16-97.12 % similarities of MLSA as the interspecies gap for the bacteria of the genus Thalassospira (Lai et al., 2014b) , strain PB8B
T could not be assigned to any recognized species.
The 70 % DNA-DNA hybridization value has been used as a gold standard for bacterial species delineation (Wayne et al., 1987) . Therefore, in order to further determine the taxonomic position of strain PB8B
T , the digital DNA-DNA hybridization (dDDH) values were calculated by using the genome-to-genome distance calculator (GGDC 2.1) (Auch et al., 2010a, b; Meier-Kolthoff et al., 2013) . The dDDH values between strain PB8B
T and the two above-mentioned type strains were, respectively, 56.3 % and 55.3 %. The dDDH values were far below 70 %, suggesting that strain PB8B
T represents a putative novel species of the genus Thalassospira.
The fatty acid profiles of strain PB8B
T were determined using cells from the third quadrants on MA medium incubated at 28 C for 48 h. Cellular fatty acids were saponified, methylated and extracted using the standard MIDI (Sherlock Microbial Identification System, version 6.0B) protocol. The fatty acids were then analysed by gas chromatography (model 6850, Agilent Technologies) and identified using the TSBA 6.0 database of the Microbial Identification System (Sasser, 1990) . Analyses of the respiratory quinone and polar lipids were carried out by the Identification Services of the Zhejiang University and Jiangsu University (China), respectively. The quinone and polar lipids were analysed according to previously described methods (Collins, 1985; Kates, 1986) .
The whole-cell fatty acid compositions of strain PB8B
T and the three other reference strains are listed in Table S1 . The fatty acids making up more than 5 % of the total in strain PB8B
T were C 18 : 1 !6/C 18 : 1 !7c (29.2 %), C 19 : 0 cyclo !8c (20.1 %), C 16 : 0 (17.5 %), C 17 : 0 cyclo (8.3 %) and C 14 : 0 (6.1 %). The predominant fatty acids of strain PB8B
T were consistent with those of the three reference type strains (Table S1 ), although the proportions were different. The quinone of strain PB8B
T was identified as Q-10 (100 %).
The polar lipids of strain PB8B T were phosphatidylglycerol, phosphatidylethanolamine and several unidentified phospholipids and lipids (Fig. S2) , which was consistent with the main polar lipids of members of the genus Thalassospira (Ivanova et al., 2016) .
The phylogenetic analyses, phenotypic analyses and chemotaxonomic characterizations presented above supported the view that strain PB8B T belonged to the genus Thalassospira. Moreover, strain PB8B
T could be distinguished from related species using some phenotypic characteristics given in Table 1 . Considering the low MLSA similarities and dDDH values, strain PB8B
T cannot be assigned to any previously recognized species. Therefore, strain PB8B
T represents a novel species of the genus Thalassospira, for which the name Thalassospira indica sp. nov. is proposed.
Description of Thalassospira indica sp. nov.
Thalassospira indica (in¢di.ca. L. fem. adj. indica Indian, referring to the Indian Ocean, where the type strain was isolated).
Cells are Gram-stain-negative, curved rods, 0.3-0.4 µm in width and 1.6-1.8 µm in length, motile by means of a single polar flagellum and facultatively anaerobic. Colonies are light brown, smooth, circular, opaque with entire margins 
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and 1-2 mm in diameter on MA after incubation at 28 C for 3 days. Growth occurs at 10-41 C (optimum 28 C), at pH 5-11 (optimum pH 6-7) and in the presence of 0-15 % NaCl (w/v) (optimum 2-4 %). Positive for catalase, oxidase and hydrolysis of Tween 80. In the API ZYM tests, positive for activities of a-glucosidase, acid phosphatase, alkaline phosphatase, esterase lipase (C8), esterase (C4), leucine arylamidase and valine arylamidase; weakly positive for activities of lipase (C14) and naphthol-AS-BI-phosphohydrolase; but negative for activities of a-chymotrypsin, a-galactosidase, a-fucosidase, a-mannosidase, b-galactosidase, b-glucuronidase, b-glucosidase, cystine arylamidase, N-acetyl-bglucosaminidase and trypsin. In the API 20NE tests, positive for reduction of nitrate, D-glucose fermentation, activities of arginine dihydrolase and urease, and utilization of D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine and Dmaltose; weakly positive for hydrolysis of aesculin and utilization of malic acid and trisodium citrate; but negative for denitrification, indole production, gelatin hydrolysis, b-galactosidase, and utilization of potassium gluconate, capric acid, adipic acid and phenylacetic acid. In the API 20E tests, positive for activities of arginine dihydrolase and urease, utilization of citrate, the Voges-Proskauer test, and acid production from glucose and arabinose; negative for activities of b-galactosidase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase and gelatinase, H 2 S and indole production, and acid production from mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose and amygdalin. The principal fatty acids are C 18 : 1 !6/ C 18 : 1 !7c, C 19 : 0 cyclo !8c and C 16 : 0 . The respiratory quinone is Q-10. The polar lipids are phosphatidylglycerol, phosphatidylethanolamine and several unidentified phospholipids and lipids. T was used as an outgroup.
